The covariance function of the Newtonian potential of a random orthogonal set function on the unit sphere in three dimensions is derived, and it is shown that the coefficients to the series expansion of this are simply related to the moments of the covariance measure of the random set function.
Introduction
In Lauritzen (1973) a derivation of stochastic models for the gravity potential of the Earth was given, It was shown how measurements of gravity anomalies and deflections of the vertical can be treated as linear operations on the random potential function, thus giving opportunity to estimate the covariance function under the assumption that it be invariant under the orthogonal group5 and to predict linear functionals of the potential where these are unknown. A specific expression of the covariance function was shown to fit data very well.
However, the derivation was based entirely on analytical properties of harmonic functions and did not utilize the relation between the mass density in the interior of the Earth and the corresponding potential, thus making it difficult to give any physical interpretation of the results.
The present paper gives a derivation of stochastic models for the disturbing potential based on the variations of the mass and it is shown that the available data indicates the mass distribution becoming more and more irregular as one approaches the center of the Earth. The disturbing mass is described by a random orthogonal set function and it is shown that the "degree-variances" of the potential covariance function are simply related to the moments of the covariance measure of the random orthogonal set function.
As a consequence, it is shown that the problem of determining the possible covariance functions for the disturbing potential arising from models with the above mentioned structure is equivalent to the classical Hausdorff moment problem. Using the well-known formula P n (cos ^s u ) = P n (cos 9 s ) P n (cos 9) + 2 I |s=i|j-P n . ( A 2n-Uf 3£ 2 _ _5_\ k-n \n-l n-2 / ' n hit (n-l)(n-2) For £ being small we then have the approximation &2 = 7--, w o\ + °( e2 ) * °(~) for n > 3 , n (n-1) (n-2) n -the main term of which exactly is the one proposed by Lauritzen (1973) . 2 The good fit of this form for a should then indicate a mass dis-ö n tribution inside the Earth which gets more and more irregular in absolute variation as one approaches the center of the Earth.
